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Abstract: (EN) A liquid crystal display device including a pair of substrates (2, 9) each 
having a transparent electrode (3, 8) and an orientation film (4, 7) serially 
formed on the surface thereof and disposed with a gap between them so that 
the orientation films (4, 7) oppose each other, a liquid crystal (5) filling the 
gap, two polarizer plates (1 , 10) interposing the pair of substrates (2, 9), and 
a driving circuit connected to the transparent electrodes (3, 8) for applying a 
voltage between both substrates, wherein the liquid crystal (5) is a nematic 
liquid crystal of negative dielectric anisotropy substantially free from a chiral 
liquid crystal, the liquid crystal molecules (5A) inside the pair of substrates 
are oriented so that their molecular axes lie on one plane (12) orthogonally 
crossing the substrates, and are orientated vertically or semi-verttcally at the 
portion touching the substrates so that their molecular axes have an angle 
within the range of 90 to 45° with respect to the substrates, and the liquid 
crystal molecules are oriented so that the angle between the molecular axes 
of the liquid crystal molecules (5) and the substrates becomes progressively smaller towards the 
center portion between both substrates and becomes substantially parallel to the substrates (2, 9) at 
the center of the gap between both substrates. 




(FR) Ce dispositif d'affichage a cristaux liquides nematiques comprend une paire de substrats (2, 9) 
lesquels comportent une Electrode transparente (3, 8) et une couche d'orientation (4, 7) formees en 
serie sur leur surface et s§parees par un entrefer de fagon que les couches d'orientation (4, 7) soient 
opposees I'une 3 I'autre; un cristal liquide (5) emplissant I'entrefer; deux plaques polarisantes (1,10) 
entre lesquelles sont interposes les substrats (2, 9); et un circuit de commande relte aux Electrodes 
transparentes (3, 8), qui permet d'appliquer une tension entre les deux substrats. Le cristal liquide (5) 
est un cristal liquide nematique, a anisotropie dtelectrique negative, sensiblement d6pourvu de cristal 
liquide chiral. Les molecules (5A) de cristal liquide situSes entre les substrats sont orientees de fagon 
que leur axe molSculaire se trouve dans un seul plan (12) perpendiculaire aux substrats; elles sont 
orientees verticalement ou semi-verticalement au niveau de la zone en contact avec les substrats, de 
fagon que leur axe moleculaire forme avec ces derniers un angle compris entre 90 et 45° qui diminue 
vers le centre des deux substrats, et que cet axe devienne sensiblement parallele aux substrats (2, 9) I 
au centre de I'entrefer separant ces derniers. 
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A liquid crystal display device including a pair of substrates (2, 9) each having 
a transparent electrode (3, 8) and an orientation film (4, 7) serially formed on the 
surface thereof and disposed with a gap between them so that the orientation fitas (4 
7) oppose each other, a liquid crystal (5) filling the gap, two polarizer plates (I, 10) 
interposing the pair of substrates (2. 9), and a driving circuit connected to the 
transparent electrodes (3, 8) for applying a voltage between both substrates, wherein 
the liquid crystal (5) is a nematic liqrid crystal of negative d.electnc antsotropy 
substantially free from a chiral liquid cryWal t the liquid crystal molecules (5A) made 
the pair of substrates are oriented so that their molecular axes he on one plane (1Z) 
orthogonally crossing the substrates, and are orientated vertically or semi-vertically at 
the portion touching the substrates so that their molecular axes have an angle within 
the range of 90 to 45" with respect to the substrates, and the liquid crystal molecules 
are oriented so that the angle between the molecular axes of the liquid crystal 
molecules (5) and the substrates becomes progressively smaller towards the center 
portion between both substrates and becomes substantially parallel to the substrates 
(2, 9) at the center of the gap between both substrates. 




. . polarizer 

. . optical eoapan plate 
. . substrate 
. . liquid crystal 
light 

. . with no volteae applied 

. , with voltage applied 



(5 7) gft 

%m^mwm& (3.8) Rvmmm (4,7) tm^^ti, mmm 
7) mfa?zmzmMz®tfT&mzntz-tt<Dmm (2, 9) ibk&r 

fc-r^B B H (5) -*f©&& (2. 9) £&tr2ft©MM (K 10) 

^stgFBitcmE^^traf -s^i6©s^ms (3> 8) izmmztitzmwim®t$: 
frm^m^m^^x^ ma, (5) tLT#^5^&B B B£fiwiitHr^£# 

lr\ ft©8IMJl#tt©*V?-y ?$ B B B £ffiV\ -ftCgffil*}©^^ (5 

a) *©#^i*#&£tit£-f <s-o©¥® (12) ±tc@E{rr s<k-5K6a 

[6}$-t3\ froRftft^ (5 A) £«K&-r*8P£TMU 
©/it<II#$('i?), 3^oilfl6fi|BI©lfflKt©f'*8l5-e*« (2. 9) tmW 

mzy-tfizttzznz* m&fr? (5 a) z&ftts^tzmmufax-fisj k*v 



AL 




EE 


K=r 


LR 


V*V7 


RU 




AM 




ES 




LS 




SD 




AT 




F I 




LT 


y hr-7 


SE 


*£x — 7 y 


AU 




FR 


77 


LU 




SG 




AZ 




GA 




LV 


yYV47 


S I 




BB 


✓</!//< K* 


GB 


* 


MC 




SK 




BE 




GE 




MD 




SN 




BF 




GH 


if—t* 


MG 




S Z 




BG 




GN 


*-7 


MK 




TD 


B J 




GR 


*y 




TG 




BR 




HU 


✓>y;Ery- 


ML 








BY 




I E 


7>f/U7> K 


MN 


*y*A> 






CA 




I S 


7>fX7> K 


MR 




TR 




CF 




I T 




MW 




TT 


hy s^- K • hA=r 


CG 




it 


B* 


MX 




UA 


*?7-<7* 


CH 






NE 




UC 




C I 




KG 




NL 


*7>^ 


US 




CM 




KP 




NO 




UZ 




CN 




KR 




NZ 




VN 




CZ 


KZ 


P L 


jK— 7 v K 


YU 


A-=f* 7 ITT 


DE 




L I 




PT 


*tf A* 






DK 




LK 




RO 









WO 97/12275 PCT/JP96/02785 

"J! M m 



10 ;k S BE GBfcl5ft«Bff»*) *As STN GBfcl5h*vf-» *) -feAtt 

15 t** 8 (gTI, a- D f-f^W 9S*-rS*xXK 1 4 9-5 2JO 

*£ffl^*:ECB (Electrically Controlled Birefringence)S^BlS^S^ 

20 fk*«fflr*fc©t?*-6o cnc*^»fltfi*Mt\ «rb^EA*np*aint^ 

t>©*<SH (X-^-t^tbobf»; ? : <f>*-5 5tf. XXT-T ' 8 9^ 
i^jXK 3 7 8-3 8 1 H) ^itT'&So 
Itt«=>©2f5*;T{i, jE©»**H^tt*W-r5ttfitf«*ffl^fc**«»*S 

O /Co 

S& S TN-b;H*/<7 a kttlE<«B*ntt»s **** 



1 



WO 97/12275 PCT/JP96/02785 

IS^TiEli^n^-itOSffit. TO^Sf/ciT&Bli, -*f©£&£&fr2ft© 

<B3t«i:. ffi&fcfflizm&£wm?&tz&<Dmwm.mizm&£titzmW}mi&t£ 

25 iz&rt < izft^zmikft*<Dft?totmWi<Dt£tft&m^ < ^oSIi 

ra©rap^©4>^-e«t5 tmm^zw-mzti * ± o ^^h^ssa $ c 

(2) -^©€3fctg©3^li|tiIfi^ B ^7>^*fi©M™(;^LTllM6-I(c 4 5 
®©£|6HcgEilU ^©^^^©^^^-^©ii^tgoSiga^llTOfC^ 



2 



WO 97/12275 PCT/JP96/02785 



*1 s*2 5*3 5*4 *5 
F F NC CN 




(4) & B H B #^t&tt-rs&tKB-tKS i oxomfimnmbLiiiMftj-m, 

^6 0liX^U>T*- K{C*>it^^EWtnBf©SE(6l^fb^^-r0T'*l)o 



3 



WO 97/12275 PCT/JP96/02785 

» i o Htt**»««^/x^*^©v-Ti*tt©«fat#tt©--«*^rHT 

% 1 3 0«*^»ttffi«:ffl^fc»^©V-T1*tt©«ftttfftt©f||s©-«|^ 

» 1 4 H(iaft«ftttcttm$ti5aft©«ai^-rK«!BHT*5o 

15 $1 5 0li3t^MfllffiO^^ffl^/c^omft#f4©-«ll^t-|aT'*6o 

m \ 6H«*^»fl|«i 1 t*^»««l 3£ffli*fc»£©*;i,©»#*jfc£ 

20 $ 1 8 0li^^B«©^ H B H ^^g©^^±^Ot5^#tt©-«ll^^-riaT^5o 
mi 9 0tt*^»fl|fil 1 *»^fcSltt«©V-TWtt©.jKSttfftt©-««- 

£2 OHJi*56W©^i(lfly0Sl:^±7&<»3l5«? < WFtt©-«>l*^-rHr*«o 

25 * 0 

ff^©KW 

K 10 1 1 :##*t«ttu 2, 9 : Sftu 3, 8 : 4, 

7 : EfflftL 5 : & B B B , 6 : S/-**f 0 
mmii. *!&8J©^ B B B ^gai:ffli>^j« B B B -t?;i,©^W»rffiiaT*^o m 



4 



WO 97/12275 PCT/JP96/02785 

«<Z>»N fciO'02 tt«Jia*©:*ttftfc±l^***®»*** 

10 ©ftK£^t"o 

*2B©«A**MK*>*^ fcB B B 5tbT(*, * -f i^&B B H £#ifltf)C-£ 
Sttl^ < y ?^*fflt\ M»ffi2fec):a ; 9B©^Bl 

15 #9 0K^«*>4 5K (Sf£b<li9 0Kfc^b7 OS) ©IBHirfc* 5 K> S 

T^Bi^©^aifcSffi©^i"fts^$ < froRSffmonB©** 

T©SS2fcckO'9B©^B 3 H^I*> HKjTTJ^KiMliOfclJfta^^ E 

itmm-mw&i^ mm® u *«c>fi^ < i:ont«»w^^i^ ^ 

CM tfc t>© fctt oTi>So c ©<k o ttM**©*©Alt**tf 

n^nfi^i*>'<fctfi o^M&n. Aitfi^ i ©2fi«i©^K (£ i) <* 

«*»^-©*ttft©iB (XZ¥ffl) i:»LT4 5RtU HlltM** Oft* 
25 l OlicntwES: (£££2) J: 5 IcgEiiSttSo **>\ C<oas*tfld41 

±ld©SiilBlfil^^li^MSEl 6 l^^^* i:LTI ^ *« ,::S 1 0x ^* f4 



5 



WO 97/12275 PCT/JP96/02785 

VbtZt. 5fe^ii$T (V) {*, KO^bLT^ZnZo 

T (V) = s i n 2 {n d An (V) / X) x l 0 0 {%) 

d{i-t?;n¥. An cv) l*lgl!j^EV0<b£©ft©ig&(::fto/dgiJr 

mow-mmmmmis^pmt^ z t iz* ^xit®m®m%%<tzi£z z t&x 

15 §£ 0 

S*LT0®Jl. ±TttMfomi£$:k^X^Z> 0 TtZt>*>, X«l> Y«l£g&ffi 

%2miz^Ltzmizmmmm\z&\fzfoii 1 ftjr<D7'i/i-j\ / hneo zfctbzt, 
mmimm&ftx&m®m.ft*:- wifut mmmmnvt %iziu zn* 

25 ©1216}^- K0ttfr-et>*7* (G i bb s) ©i&x*;l,¥-#it&ft/h<* 

01=8 05, 002=- 8 0*t Uct^, YWsm^^-thZ&iztZOXTV 
K©@EflttSI££3S(C:*U O Kt— K\ 11 - V 4 7s h-t— KcDSElS] 



6 



PCT/JP96/02785 

WO 97/12275 

YliilSCWtXifcM©^ ZJ**fii::*ftTMr*©JM#ft©*k 

10 mEEimn^©<> k*- K©S2ft©irF-£$7iiK^-fo k*- nifc^ 

bT^ B B H OgimW^t4 A £ = - 5 . 4 „ fitt#ft©R«* £ II = 4 . 5 „ 
20 &£tit©€£Kll=8pN. K22=6pN. K33=10pN, 'M^h^Ofc 
-t;UJI£l 0/ziru 001=8 OS. 002=- 8 0 St Lfc*£, Mft*- K© 
4f^X©a*x*;U¥-*«-»bfcfe**^U^fc©3&<*8a'C*^o G 

25 EWUn^©i6x^^^-^fo xri/>r*-K(i*f-r*'<>K*- 

^_ K©4»-e*/h©x^;l/^~^t5c bftftfrZo -©*E*«#*flEV c t 



7 



WO 97/12275 PCT/JP96/02785 

14 1. 7 2 7 VT&0> tt-V-YX h*- Kt^oxfSWEIi 1 . 7 7 3 VT 
£S0T\ tt|**Elil. 7 7 3 VT**Cia<;bfrS 0 ^IgBJCDSSaElBlX^ 

jE3T:)fcJS#r$no = 1 . 4 9 1 t U hft{i0Ol= 7 5 002=- 7 

-tr;H?d=l 5#miU ^:)fet5©gEg{4& B l#^©gEp5]EK*f LT- 4 
5J£t+4 5a^Ufc*£0V-T1$tt£#Ji>fc o Bfr 4 6 7 nm 

1 «tt $ fc 14 2 Mtt0£¥ftftlE t ©ffl*£fc-frK J: 0 , V - T^ttottfittff 

Stfrfr© 1 ; > (transversal retardation) £W-r53fc^*t 

*^»fllffil 114, S^Jce^-T'S 3o©±«i©^jf^ n et, not, not 
(net>not) Uot, 1 MA^T&ttffiSffi&R? {4*x£ 0 HftftHiff^n et£ 

*-r«*<xiit«-rft*0u 3#dn?&* 0 «^rsi©'j^x- 

>RtJ4^T^$n^ 0 
Rt= (net-not) dt 

fttt#tt*fi*"r5wt;&<nrtt-C**o ^1 2Hl4-«tLT, Rt= 7 5 0 n 
m, 0t=9O° t Ltz®&<DV-TW&$:Btn\stzt>®T\ mi OHCifc^T 
**tt#tt*<fi*LTl**::fc#£fr$ 0 mi 3BliHWiLTs Rt=l 0 0 
Onnu 0t=9O° t Lfc**©V-T4m*M-*Lfct>©T. S 1 2SKJfc 
^TV-T#ttA<aftLtl»5 0 mi 2a©V-T#ttli;-viJ-^7 y ?i 



8 



WO 97/12275 PCT/JP96/02785 

tf> mi zm®v - T&mt j * tmTFtw&^tfrrzzo 

&£fritU::*§3l£m 1 50K^-fo mi 5Si::fcl>T. Upper . Lower , Left, 

Rightii-en-enm i Am^Tr^ntzm^mt, vu vio, v5o> v9o> vi 
5 ooii> ybfrmmi~AttLtz®&<Dm®mftzti'en\ , i o, 5o> 90, i o 

m^ommm^to mi 51*^ ^B3©^f H ^^i©mft#tto*n^t4 

10 &{C*3|fUI©& H B B^*g{tCfc^T. ^I61©U *-f->3 y (longitudinal 
retardation) tlft#14£fc*-e# 

m~e$>z>o zofb^tttitwu 3 i#ji*tttttni«i:«ftfn**<, s^«-«x 

15 f5 3oOittOSfif$A<noK noK nel (nel>nol) T\ MSTftlSffr^n 

Rl= (nel-nol) dl 
20 £Ct#nTtrc&6o mi 7®{*HMfcUT. Rl= 1 0 0 0 nmO*?»«fi 



9 



WO 97/12275 PCT/JP96/02785 

■TUT**,, fcft#tt*«**>«*m^©(i, ^a B B /icDBlI^(r^M«^^ 
K SOWrBBf *ctr** 0 L*L*#*, * 

»tstii^«:HBrftn«. 2«A#tt*?m&£u % surest* 

ft«Ef*lnftttS»ft<g 0NCit«tTOIHI^i 6 5 «J»T*Ki* 
* b tt * ft *) , * < * 2 S£{©j£# (** i * n 5 * 

-«5t (A) : 

Rl - (Bl-Xl) 1- (B2-X2)m-A- (X3-B3) n-R2 



1 o 



WO 97/12275 PCT/JP96/02785 

^tt^CH, »*<-0-, -coo-> -oco-t't»$nt^tu^, B 

U B2£tfB3i2, 5>K&£T£>oT, »^tCJ:->TI± 1 t 2 «©C 

7x-l/>TOl, 4 2/ ? o a,**, i, XK X2RtfX3l*S> 

ClfcfcTfcoT, -COO-, -OCO-, -OCH,-, -CH 2 0-> -CH 
2 CH 2 -. -CsC-*fcBm-e*^ -A-li5U*^l>5t5<D*iB»# 
*&MR*tU mStfnl4*n€no*fclilT*^ /:/:L 1 +m + n©^ 



15 



20 



25 



l l 




1 3 



WO 97/12275 PCT/JP96/02785 

© ^iftWti <fc o Tfsf £ I® £ $ ft 5 *> © #1 \> 

-Ej ) ^xt'>3-Mt, -eo^gi^h->ru^^SS{rffl^/c 0 ccd 

mLtz 0 ±T©Eft£©8ESti % ^S^&^EftffiKttLT^ft^ft- 4 5 
+ 4 5 -pKLfco ft¥tt«ffili*#fi|'J ^f-i/ 3 > (Rt = 750 

nm) *fl-r5*?*t«Rl 1 ©**«ffl Ufc„ 



1 4 



WO 97/12275 



C3H7-^^-^^OC2Hs 
CH30CH^^^--^^-C3H7 



CaH 



OOCHi 



C4H9-^)-COO-^^-0CH3 
C«H»-^)-COO-^^-OCiHs 



&H11 



Hj 



CiH»-^^-COO-^^-OC«H» 
NC CN 

C«Ho-^)-C00-^^-0C«H9 
NC CN 

CjHj-^^-COO-^^-OCsHu 
NC CN 

Cdb-^^-COO-^^-OCsHii 
NC CN 

CsHii-^^-COO-^^-OCsHh 
NC CN 

C«H»-^]^-Q>-C00-^^-0C4H» 
NC CN 

CaHs-Q-^-COO-^-OCzHs 



PCT/JP96/02785 
2 0 SB 

6 



1 5 



NC CN 



1 5 



WO 97/12275 PCT/JP96/02785 

cniianw(w^»$n/s*i zmizm^mv&^tzo mz, z<d*j\,izxt 

®.f&®m 1 ©ttttlifcOfiOT&ofco N I = 6 3. 3 . 77 = 3 9. 4 , An 
= 0. 0 7 4> no=l. 4 9 K n e = 1 . 565 > A£=-5. 4 % e II = 
10 4. 5> £1=9. 9 0 titfl,* NIIi^7f 7^-7^7 hDt'v?^, (t) 
t? (ittK (m Pa-sec). An (ilgjf^ll^^ n o ttlEfltttEff*, n e 
liJWHfcBff** A e ttR**J*£fiu c II liSt[&^|6|0^I^ c -Ltt&HW 

Hfl§flJ2 

i:n-t^f'>;H>'JxF + ->->7> (f- y yftfiMffifSjRJiitm roDS 
-Ej ) fxe>3-Mt, *©att^7f>y*^fofc«**«{:ffl^/io 
^ 2 ft©£*g£2l l 0*?«fc c^* 2 mzmt <£ o c<5 i/ JUHL#"frt>«T 

20 5fc£©iEg£, ±Oil3fe^tT©^W9 OKt^^^^Cl-S^^tillJfi^ 
25 



1 6 




1 7 



WO 97/12275 



PCT/JP96/02785 



NC CN 

CfiHu-Q-COO-^-oaHs 
NC CN 

C 3 H7-(^)-COO-^-OC S Hn 
NC CN 

C<H*-Q-COC~Q-OCsHn 
NC CN 

CsHn-(]])-COO-^-OCsHn 
NC CN 

e*O0- C0 °-Q-« 

NC CN 
0 

NC CN 



3 



1 8 



WO 97/12275 PCT/JP96/02785 



m&m&®m2<D®mr<k®mt)Th^Ko n i = 5 1. 4, ^ = 47. 0. 

An = 0. 13 7, n 0 = 1 . 6 5 5, n e = 1 . 5 1 8, Ae= - 2. 7, £ 
|| = 5. 9, £ 1= 8. QVfo-otZo 

mmms 

5> (fy7tt8iSEfilI*»ff TODS-Ej ) ^t'V3-a/:, d© 
«tt 2 &©£&££ 1 itJi^2ii:/TtJ:oi:^7U^i:S^ttlB B B 

15 fiIB[6jx7u>r KM»*m*ff«tfc. ±T©fii§7fciSi©BS!tl*, ±©**T- 
20 



25 



1 9 



WO 97/12275 



PCT/JP96/02785 



1 9 



fcH'-0-0-° C2Hs 1 9 815 

C3H7-Q-COO-^)-CjH7 
CaH7-^)-COO-^>-OCH3 

C3H, ~O^ 00 ~O~ 0C,H5 ' 
Wis-Q-COO-^-OCHj £ 

C«H»-Q-COO-Q-OCjHj 7 

CsHn-Q-COO-^^-OCHa 7 

c^-O^ 00- ^ -005 * 11 * 5 

NC CN 

NC CN 

^<><>Q-CH 2 OCH S 1 0 
F F 



2 0 



10 



WO 97/12275 PCT/JP96/02785 

m&&&®MZ®®&&fr®&<)~e&^Ko N 1 =7 0. 6, r? = 2 4. 4> 
An= 0. 0 8 4 7>no=l. 4 8 4 7, ne=l. 5 6 9 4 .Af=-2. 
8. £ II = 3. 8, e 1= 6. 6Tfcofc 0 

CS i 0x3:6 0° ®$ttmm%m\ EK<e©-hKS iOx^85° -eiwig 
W K«ft£*8K£fia»Lfco ±T«Dffl*«©E«li, JtOflrttftT©** 
4 



15 



20 



25 



2 1 



CH30CH2-Q-O~ CjH7 6 ® 

ch 3 och2-^)h(3- C5H » 4 

CaHT-Q-Q-coOOto 9 
CsH7-^)-COO-^-OCH3 5 

CjH7-^)-COO-<Q-0C:Hs 4 

C4H 9 -<[])-COO-(3-0CH3 9 

C4H»-(]}-COO-Q-OC2Hs 9 

CsHii-Q-COO-^^-OCHj 8 

CsHn-Q-COO-Q-CsH.. 6 



2 2 



WO 97/12275 PCT/JP96/02785 

^ B s B M^WJ4cD«li^©ii^-e«)o^o N I = 8 7. 0, n = 3 1 . 5, 
An= 0. 1 2 2 5. n o= 1 . 4 9 5 8. ne=l. 6188, = 
4, £ II = 4. 8. e ±= 6. 2Tfeo/c 0 

<5 o 



20 



25 



2 3 



WO 97/12275 PCT/JP96/02785 

it#©iBia 

UT&tiizt\tz-*i<D&mt, mmzmti-ffo&t, -**©*«£»& 2 ft©* 

ffi&&Miz&m%®totztz&®mwmmizmtic£txtzw®®i&t$:i? 
tzmik&TF&mz&^T* fo&tLTij>(yjufcik£%ntftiz$£ti\,\ %® 

■ ©nW0t*»T?»«i:iHrttK3Fmc/X*J:^IC, «A»**Ert*tffc£ 
2. -^©<l^ffi©SiS«lli|liEttf H ^tt©Kg 3 FffiC^LT|IHfi«j(i4 5jg 

©^ghceiiu ^®m%&®m&mt-?5(o®ftm®&&tobmnmzw{T 



*1 *2 *3 sU s$5 




2 4 



PCT/JP96/02785 

WO 97/12275 



5 



10 



15 



20 



25 



2 5 



WO 97/12275 



% i m 



PCT/JP96/02785 




/- 



((((«((«((((«(««m ~ 



T 



ft 

2 
3 
4- 

5" 



7 
8 
9 

to 



^20 





,# = 45* 




12 • 
5A 



L 



Si 

€>L\ 




mm. 



KY 

i=90" 




*0 



/I 



C2> 

cp 

CI 



Ij. 



1/13 



WO 97/12275 



i 3 i 



0 



mm z iM m] 



PCT/JP96/02785 




8 



J 



tz 



p 



e.d 
a.b.c. 
e> > > 



Y * 



X 



X 



2/13 



WO 97/12275 



PCT/JP96/02785 




3/13 



WO 97/12275 



PCT/JP96/02785 



- MM* 

& 5 0 





4/13 



WO 97/12275 



2 



7 



J 



PCT/JP96/02785 

6 ® 



% 7 



r ^ ^ 



i 




/ 


v «o 


V^Vc 


V>> V c 



f 


\ 


i 


V = 0 


v 


v = S8E 



5/1 3 



WO 97/12275 



mam 



PCT/JP96/02785 




iKtmjEv [v] 



% 9 M 




6/13 



WO 97/12275 



% 10 m 



PCT/JP96/02785 




7/1 3 



WO 97/12275 



PCT/JP96/02785 



% 12 m 




BlftfSE V [ V ) 

8/13 



WO 97/12275 



PCT/JP96/02785 



IS u EI 



Lower 




16 m 




1 



Oft 



9/13 



WO 97/12275 



jk is m 



PCT/JP96/02785 





V 



10/1 3 



WO 97/12275 



PCT/JP96/02785 



g 17 m 




Uppe r/Lowe r 3fr|nJ®t&ft#t£ 




WO 97/12275 



% is m 



PCT/JP96/02785 




10 20 30 40 

3 ■ t (m s ) 



100 



3 

$ 50 

T 
[X] 



0 



0 O 



!S 19 




oo 
o 



9 

o 




012345678 



ntbcs v [v] 



12/13 



WO 97/12275 



PCT/JP96/02785 



% 20 m 



a 
a 

9 

T 
196) 



100 

90 
80 
70 
60 
50 
40 
30 
20 
10 
0 



1 1 i 1 r 



T — 

• ♦ 



• * • • • 



/ 



r 



10 ' 20 



30 40 50 



•# 181 t (m s ) 



I 21 0 



3 



100 
80 
60 



T 40 

[96] 

20 
0 



t 1 r— 

• o o o 
o ° * 

Vg 0 o 



-i r 



♦ o 

o • 

o 



r 50 



o • 



VtO 

1 ° O 0 o o ° 



J L 



J I L- -U 



-60 -40 -20 0 20 40 60 
Upper AWfc 9 (deg) Lower 



13/13 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/02785 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 G02F1/1333, G02F1/1337 



According to 



International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classificatioo symbols) 

Int. CI 6 G02F1/1333, G02F1/1337 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1965 - 1996 

Kokai Jitsuyo Shinan Koho 1971 - 1996 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 2-176625, A (Fujitsu Ltd.), 
July 9, 1990 (09. 07. 90) , 

Page 4, upper left column, lines 5, 6, lower 
left column, line 11 to lower right column, 
line 1 (Family: none) 

JP, 3-209440, A (Ricoh Co., Ltd.), 
September 12, 1991 (12. 09. 91), 
Page 2, lower left column, lines 12, 13; 
page 4, lower right column , lines 5 to 9 
(Family: none) 

JP, 6-82777, A (Sumitomo Chemical Co., Ltd.), 
March 25, 1994 (25. 03. 94), 
Page 2, right column, lines 6 to 14 
(Family: none) 

JP, 55-127520, A (Citizen Watch Co., Ltd.), 
October 2, 1980 (02. 10. 80), 
Page 2, lower left column, lines 1 to 3 
(Family: none) 



1, 2, 4, 5 



1, 2, 4, 5 



Q Further documents are listed in the continuation of Box C Q See patent family annex. 



• Special categories of cited documenb: 

M A" document defining the general state of the art which is not considered 

to be of particular relevance 
M E" earlier document bat published oo or after the international filing date 
"L" document which may throw doubts oo priority daim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

M P" documeot published prior to the international filing date but later than 
the priority 6i 



T later document published after the in tenutwnalfUiiig date or priority 
date and not in conflict with the application but died to understand 
the principle or theory underlying the invention 

M X N document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y** document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with oneor more other such documents, such combination 
being obvious to a pcrsoo skilled in the art 



M &" document 



of the same patent family 



Date of the actual completion of the international search 
December 17, 1996 (17. 12. 96) 



Date of mailing of the international search report 

December 25, 1996 (25. 12. 96) 



Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1992) 



BMK«« 



SRMJH#-£ PCT/JP9 6/02 7 8 5 



A. »fl©«t*»»«>»« (HWMWHB (IPO) 



Int.Cl* G02F1/1333 .G02F1/1337 



n^ofei/hRKK (BKSfcSHMB (IPC) ) 



Int.Cl' G02F1/1333 , G02F1/1337 



B*BHfflff*^*l 9 6 5~ 1 9 9 6* 
B*B&§mJl*f£4i* 1 9 7 1 - 1 9 9 6¥ 



3lffl:Stfi*© 



JP, 2-1 76 625. A (*±Btt£&tt) , 9. 7M. 1 990 (0 9. 0 7 
. 90) , Sg4M£-h«S&5. 6ft. £T«*1 l~*T*lfx. (775P-4L 

) . 

JP, 3-20944 0, A (W4tt!)3-) , 12. 9£. 199 1 (12. 0 
9. 9 1) . SB2HfeTWISl 2, 13ft, US 4 H*T*S& 5 ~ 9 ft (7 7 5 !> -4 

U 



JP, 6-8 2 7 7 7. A (^<BPX*tt£&tt) , 2 5. 3^. 
. 03. 94) . SB2**#6~14ft (7T5 9-4U 



1 994 (25 



JP, 55-1 27 5 2 0. A <**X>BMH*aE£tfc) . 2. 10£. 1 980 ( 
02. 10. 8 0) . 82H£T«#l~3ft (7r5 9-4L) 



sn*©ca©s# 



1. 2. 4. 5 
1. 2, 4, 5 



fAj 8KlMiI©*SXRTtt4<, -jRttftffi***^* 

t><D 

TEj jfeft:5C»-CI**>Sa s > BRtiJBBSlfcfc&aSiifct 
© 

roj q«ifcj:6Bi*, wb, m#mism&tixm 

rpj BMtliHBM-c, a»o«3fc*fc©£«©S«t4*fflB 



<DB ©«*::£* SftfcXlft 
TTJ BBttW0X«**B««C^SHfcX»-C*>oT 
•Ctt«i:**i- 6t><on*4<, 36W©IKS*tt3 

»©a«<ofc*t§i«i-5 t© 
rxj 4&£HiI©*i>*XiR-r*>o-c, s»:£ift©*-e*B 

TYj »fcMI«!>fc«£***>o-c. ^KXiRtteoifii 

x^xm&m*t£^k bin, t © 



■IWPHE%36TUfcB 



17. 12. 9 6 



BEsms«M©*&K.t;*>T& 

B*S«f3F/t ( I SA/J P) 

Bff## i o o 



BKSW£*K*r©#i£B 



25.12-96 



ft jH I* J§ 



7 80 9 



03-3581-1101 (*9J» 3255 



«5tPCT/ISA/2 10 (8 2^-^) (1 9 9 2^7^) 



